The sources of -amylase are plants, animals and micro-organisms; where microbial -amylases are of great importance. The major advantage of using microorganisms for the amylase production is their economical bulk production capacity. Also microbes associated with microbial amylase production are also easy to manipulate to obtain enzymes of desired characteristics (Lonsane and Ramesh, 1990 ).
The Aspergillus species produce a large variety of extracellular enzymes. The fungus is capable of growth at 37 °C and can grow at temperatures up to 50 °C with conidia surviving at 70 °C conditions which it regularly encounters in selfheating compost heaps (Hernandez et al., 2006) . Planchot (1995) observed that high amylase activity was shown by the amylase produced by Aspergillus fumigatus as compared to the amylase from the pig pancreas and Bacillus sp.
The present study evaluates the influence of ferrous sulphate on -amylase production by indigenously isolated strain of Aspergillus fumigatus NTCC 1222 (Singh et al., 2014 (Singh et al., , 2013a ,b, c, d, e).
MATERIALS AND METHODS

Materials
All the chemical reagents and nutrient culture media were of analytical grade. Starch soluble, 3, 5-dinitrosalicylic acid (DNS) reagent were procured from Himedia Pvt. Ltd. India. All the other reagents and nutrient media were procured from LobaChemie Pvt. Ltd., India. Solid substrate (wheat bran) was procured from the local market of Jalandhar, Punjab, India.
Micro-organism
The test fungal strain, Aspergillus fumigatus NTCC1222 was maintained by subculturing on potato dextrose agar (PDA) medium, incubated at 37°C for 3 days and subsequently stored at 4°C. For long term preservation, the test fungal strain was inoculated on 15% glycerol slants and subsequently stored at -20°C. The test fungal strain produced amylase under optimized conditions of SSF i.e. incubation period (6 days), pH (6), temperature (37°C), nitrogen source (beef extract), nutrient salt solution (NSS) added at a substrate to moistening agent in the ratio of 1:3 (Singh et al 2014).
Pre-treatment of solid substrate
Wheat bran was washed with water for 3-4 times and then squeezed to remove water. It was dried, ground and, sieved through fine mesh of pore size 0.5 mm to obtain powdered form of the substrate.
Effect of ferrous sulphate on growth and amylase production for the test fungus
The growth medium (wheat bran agar medium) containing 2% w/v wheat bran and 2% w/v agar agar, was supplemented with 40mg/L-140 mg/L of ferrous sulphate. The growth medium was autoclaved, inoculated and incubated for 6 days at 37 o C. The growth was measured by measuring the diameter of the fungal colony. Simultaneously, control growth medium (without ferrous sulphate supplementation) was inoculated with the test fungal strain and the growth was compared with that for ferrous sulphate-supplemented growth medium.
For determining the effect of ferrous sulphate on amylase production, the basal fermentation medium (containing nutrient salt solution, NSS and wheat bran) was supplemented with variable concentration of ferrous sulphate. NSS contained 5 g/L of beef extract, 1 g/L of NaCl, 1 g/L of MgSO 4 .H 2 O and 5 g/L of KH 2 PO 4 . 5 g of solid substrate was taken into 250 ml Erlenmeyer flasks. To this, 15 mL of Nutrient salt solution, NSS was added so as to maintain a substrate to moistening agent ratio of 1:3 (Shalini et al., 2013). These flasks were autoclaved, cooled, inoculated with two 5 mm diameter discs of test fungal strain grown on PDA medium and incubated at 37°C. After an incubation of 6 days, 15 mL of distilled water was added to each Erlenmeyer flasks and the contents were crushed with a glass rod. The flasks were placed on rotary shaker for 10 minutes at 200 rpm. The slurry, so obtained, was squeezed through 3-4 layers of cheese cloth and the extract was then centrifuged at 5000 rpm for 15 minutes. The supernatant was treated as crude enzyme (Singh et al., 2009 ). The amylase activity was determined using DNS method (Miller et al., 1989) .
Statistical analysis
All experiments were carried out in triplicates.
The results for enzyme activity were mean '±' standard deviation (SD) of the values and those for microbial growth were reported as an average of the values.
RESULTS AND DISCUSSION
Effect of ferrous sulphate on growth and amylase production for test fungus Ferrous sulphate was found to decrease amylase activity at all concentrations tested, as compared to the control (unsupplemented fermented medium). At a concentration of 120 mg/mL, ferrous sulphate drastically decreased the amylase activity by 71.5% while a drop of 31.71% in enzyme activity was observed for ferrous sulphate concentration of 80 mg/mL. Ferrous sulphate enhanced (1.83%) growth of the test fungus only at a concentration of 100 mg/mL as compared to unsupplemented growth medium. Thus, for ferrous sulphate, higher decrease in amylase activity was observed as the concentration of the metal salt increased. Similarly, a higher decrease in growth was observed for increasing 
